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c^^r while the needle is inserted into the organ. The temperature of the area being treated is monitored by thermomeasuring 
devices provided on the fiber optic elements. Small puncture holes created by the hollow needles heal quickly and miniinm risk 
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5 A iJEViCE AND METHOD FOR INTERSnTlAL 

LASER ENERGY DELIVERY 
Reld of the Invention 
This invention relates to an apparatus and method for laser energy ddivery to 
internal orgaris for treatment thereof and In particular, treatment of diseases of the 
10 prostate, including benign prostatic hypertrophy (BPH) and prostatic cancer. More 
particuiarty, the invention relates to a cathet^ Including a needle means for delivering 
a laser guiding optical fiber directly to the area to be treated by energy delivery. 

Background of the Invention 
Prostatic disease is one of the most common diseases In men in the United 
15 States. Prostatic disease, as refened to here, Includes t}enign prostatic hypertrophy 
(BPH) and prostatic cancer. These two etiologies affect a majority of men w& the age 
of 60. 

The clinical symptoms of BPH include urinary tract outlet obstruction due to an 
enlarged prostate. The etiology of BPH, wMIe not fully understood, has focwed on two 

20 hypotheses. The first hypothesis has identified the hyperplastic oeU morphofogy as 
stromal cell disease. The second hypothesis has investigated the effects of 
prohormone dihydrotestosterone (DHT), whidi is the primary mediator of androgen 
action In the prostatic cells. 

The cunently accepted treatmmt for BPH is transurethral resection of the 

25 prostate (TURP). Approximately 300,000 TURPs per year are performed to treat this 
disorder in the United States. Mort>idity and mortality for TURP are 17 and 1 percent, 
respectivdyt for all age groups combined. Higher complication rates occurs in older 
populations with an annual surgical and hospitalization cost in excess of $1 billion per 
year. * 

30 Among other treatment availat^le for the condition of BPH are phannacological 

means such as vasoactive and antiandrogen agents. The vasoactive drugs primarily 
used are alpha^ receptors, without effecting the alpha2, recq3tors. These drugs reduce 
smooth muscle tone within the prostate, which is in part responsible for the nnechardcal 
obstruction of urine through the prostatic urethra. Data on this treatment suggest good 

35 efficacy in relieving symptoms, but it should be noted that mechanical obstruction may 
stili exist and may promote the development of urinary tract infection bladder stones 
and possible upper urinary tract obstruction. 
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Antiandrogen agents have also been used to reduce the symptoms associated 
with BPH. The primaiy function of these antiandrogen blockers te to reduce the effects 
of DHT aclivtty In the prostate by competing for the androgen receptors. WhDe there 
has been evidence of the clinical efficacy of these agents In ledudng the size of the 

5 prostate and relieving the symptoms assodaled, the problem with this phaiinacological 
intenrention has been the slow onset of th«ap«itic action. 

With regard to prostatic cancer, both the incidence and mortality are on the rise. 
It is expected that over 1 00,000 new cases will be diagnosed this year alone, with some 
30,000 cases proving fatal. 

10 While the eUology of prostatic cancer is also not well known, it has been 

suggested that this disease is either biochemically or genetically Induced. The 
symptoms of prostatic cancer are insidious and are usually not cTmlcally manifest unlfl 
the course of the disease is far advanced. The current treatment of choice for proslalic 
cancer is to pertbnn a radical prostatectomy which involves surgical eKciston of the 

15 prostate gland. 

In both cancerous and benign conditions, the catee of the reduction of the 
avaUable flow channel in the lumen of the vessel l.e., the prostBHo urslhFa, te an 
externally induced compression of the vessel wall due to the proBferaBon off epiihelial. 
prostafic cell tissue. In order to be effective, treatment of diseases of the prostate must 

20 cause a reduction in the mass of the prostatic tissue responsibie for creating tiie 
compressive forces on the uredhra which results in tiie obstmcBon of flow tivough ttie 
lumen of tiie urethra. This is accompfehed efther by surgkal axctefon of *« tissue or 
by ottjer means which will cause necrosis of «» cefls and shrinkage of tiie tissue mass. 
Ijaser energy may be applied at at leastfbur dlftarart levete In order to allecltt» 

25 tissue being treated. The first and lowest level of teser energy delivery fe induced 
flourescence. At tills level, iaser light energy is directed into tiie oeBs to reversibly 
energize tiie cells. The flourescence effiect occurs as energy te given off in returning 
to ttie lower energy state. The next level results in celMar change due to photo-eflecL 
Laser light energy is directed into tiie cefls at an irreversible level, but below ttial 

30 required to produce hypertiiennia. At this level of energy delivery. ceHuter change 
(including necrosis if desired) occurs at tiie molecular level due to ttie photo effects of 
laser light The ttiird level of energy deOvery results in hyperttiermla by reteing celte to 
a temperature level (42-44«'C) vuhere necrosfe occure. The-fourtti tevei of energy 
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dellvery is vaporization. This requires delivery of las^ energy sufficient to produce 
temperatures of about iOO^C in the tissue being treated. 

Laser hyperthennia has been suggested as a possible means for necrosis of 
diseased prostatic cells. But, to dale, practical means for appl^ng laser hyperthennia 
5 have not been developed. 

U.S. patent No. 4,672,963 to Barken discloses an apparatus and method for 
laser surgery which uses a computer controlled, ultrasonic imaging s^tem to position 
a laser light guide viAhin a patienL This patent dismisses prostatic disease and 
purports to provide suitable apparatus for treatment; however, no spedflo means for 
10 directing the las&r energy to the area in need of treatmmt Is disclosed. Barfcm states 
only that an optical light guide can be Inserted Into the body through a relativeiy small 
surgical opening. 

U.S. Patent No. 4,^,267 to Ishihara et ai. discloses a laser beam treatment 
device for an endoscope. The endoscope delivers a laser probe to a position in a 

1 6 body, from which the laser probe is thrust into the part of the organ to be treated. The 
disclosure is not specific as to how the laser probe is inserted into the organ. Known 
fiber optic elements generally do not posses sufficient rigidity to mechanically puncture 
a body strocture such as the urethral wall. Furthermore, isMham discloses a number 
of altemative laser probes having blunt or rounded distal ends, it is unlikely that these 

20 probes couU be mechanically forced into an organ even if they possessed substantial 
structural rigidity. Thus, it appears that insertion of at least some of the Ishihara laser 
probes requires coinddental application of laser energy to bm\ a hole Into the organ. 
This method of insertion is undesirable because, upon withdrawal of the instrument, a 
small hole will remain with the possibility of abscess and infection. 

25 The above-mentioned patents discuss only laser hyperthmnia. They do not 

address possibie treatments using the other three energy levels pr^ously discussed. 
Thus, there is a need in the field of medical laser energy deliv^, including treatmwt 
of prostatic disease, for an effective means for delivering various laser energy levds to 
the areas to be treated. In the treatment of prostatic disease, attematives are needed 

30 to the more radical and consequently complicated and more dangerous surgical 
procedures which currently are the treatments of choice, namely, TURP for BPH and 
radical prostatectomy for prostatio cancer. 



WO92/101« 



PCrA]S91/08388 



Summary of the Invention 
ft is th&Bfore an object of the present inv^on to provide a pracficai means for 
las^ energy delivery to the prostate or other organs adjacent to a body passageway, 
ft is also an objwt of the present invention to provfde a procedure for treatment 
5 of the prostate or other organs which is potentially bloodless compared to known 
proc^ures and Is a less invasive single procedure that can be performed on an 
outpedient basis. According to the present invention, these and other objects are 
achieved by providing a catheter with at least one moveable hollow needle that canles 
a fiber optic element. In this manner, the catheter may be inserted into a body 

10 passageway adjacent to the organ to be treated. The moveable needles are 
extendable to mechanically puncture the passageway wall and carry the fiber optic 
elements into the organ tothe area to be treated. >Uter the draired level of laser energy 
has been appOed to the area being treated, the fiber optic el«tierits and hollow neecBes 
are wfthdrawn Into the catheter. The catheter is then removed from the passageway. 

15 Thus, laser energy delivery with the pr^ent invention Iraves behind only small puncture 
wounds in the passageway wall. Due to the nature of the mechardcal puncture wounds 
they are capable of healing quickly with a minimum risk of infection. 

The present Invention generally includes the fellowing components: Atieastone 
fiber optic el«nent for delivering laser light from a laser energy source to the area of 

20 the prostate to be treated. The fiber optic element is slidaWyrecdved in and carried 
by a hollow needle. The hollow needle has a sharpmed distal end in order to easily 
mechanically puncture the pas^geway wall and enterthe organ to cany the fiberoptic 
element to the area to be treated. The fiber optic el^ent is sKdably disposed vdthln 
the needle to allow refafive axial movement bdween the element and the needle. Thus, 

25 the needte Is retractable separately from the fiber optic elofnenL 

The needle is received in a flexible catheter shaft which is ins^ted into the 
passageway. Any number of needles may be carried In the catheter shaft. The number 
of needles is limrted only by the diamelffl' of the catheter shaft Gaierallyr one fiber 
optic dement is canied by each needle. The needles are sRdably received In needle 

30 lumens within the catheter shaft. At the distal end of the catheter shaft a distal tip is 
provided to guide the needles outward and Into the prostate. The means for directing 
the needles may be simply a number of cun^ed channels oommurdcating wlfli the 
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needle hrniens to guide Ihe needles in tlie desired direction, or may comprtee a bearing 
and trade systan for guiding each needle. 

The present invention also include a means for actuating and controiilng the 
needles in order to move each needle t)etwem a first po^on, sheathed within the 
5 catheter shaft and distal tip, and a second position, extending out of the distal tip and 
into the organ. The actuation and control means is capable of moving each needle 
between the first and second po^ons, txrth indepmdent of the fibo* optic dement and 
in conjunction with the fiber optic element By using a suction-irrigation device with the 
hollow needle, the hollow needle may senre as a vehicle to aspirate or irrigate the area 
10 recdving laser treatment, or the needle may completely withdrawn into the catheter 
shaft. A suction and irrigation device may also be used in communication with the 
needle receiving lumen in the catheter shaft to provide suction or irrigation in the 
passageway at the point where the fit>er optic element enters the waH. 

To support the needle during puncturing and insertion into the passageway wall 
15 mearis for temporarily fixing the c8Shet«^ in the passageway is provided. This means 
comprises at least one inflatable dilation tsalloon sunouncHrtg at least part of the distd 
end of the catheter shaft and distal tip. A lumen is provided in the catheter shaft to 
direct an inflation fluid to the cfflation balloon. 

In one aitemative embodiment the needle is provided with a stemng fil>er in 
20 order to guide the needle once ft has entered the prostate. Tension induced in the 
steering fiber causes the needle to bend and thus change direction. 

Prief Description of the pra^lnfl 
The features and advantages of tiie InvmUon will be more readily apparent from 
the following detailed description of the preferred embodiments, illustrated in the 
25 drawing figures, wherein: 

RG. 1 is a schematic view of the apparatus of the present invention showing the 
caUieter and ancillary devices; 

RG. 2 is a section view of the catiieter tip of a prefenred embodiment of the 
apparatus of the present invention; 
30 RG. 3 is a detailed view of a portion of RG. 2 shovidng the needle and needle 

lumen; 

RG. 4 is a section view of the catheter tip of an aftemative pretared 
embodiment of the apparatus of the present invention; 
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RG- 5 Is a section view of an altemative embodiment of the distal tip and needle 
dkector channels according to the present InvenHonj 

RGS. 6a and a> are cross sectional views of the tip ^own in HG. 5, taton 
along fines 6a6a and 6b^, respectivdy: 
5 RG. 7 Is a section view of a preferred embodiment of a needle us^ In the 

apparatus of the present inv^ition; 

RG. 8 is a section view of a steereyUe needle used in the apparatus of the 
present invention; 

RG. 9 Is a cross sechonal view of the needle of RG. 8, taken along flne 9^ 

10 RG. 10 fe a section view of thecatti^tlp according to an alternative prefened 

embodiment of the apparatus of the present invention; and 

RG. 11 is a section view of the catheter tip of a pretered embodiment of the 
apparatus of the present Invention shown In transurethral inserfion made wHh the 
needles and fiber optic element In various stages of deployment In prostatic tissue. 

■15 Detailed DeseripMon of th e Preferred Bnbodlinents 

Shown generally in RG. 1. the present invention includes catheter 1, which 
delivers a needle system (shovm in detail In RQS. 3 and 7-9) that places one or more 
fiber optic elements and thenno^easuring devices through the urethral or redal waD 
and into the bulk ofthe prostate mass. UserenergylsthendeliverBd bythefiberopBc 

20 element to hyperttiennaOy treat selected areas. For the purposes of daiity and 
conciseness, the detailed description Is made v»llh rBference only to the urethra, recJum 
and prostate. This Is not intended to be Kmiting ofthe present Invention, as ft wBI be 
readny appreciated that the present Invention is useful for laser energy delivery to any 
organ or body part adjacent to a passageway aeoesslbie by a catheter, 

25 calheterl hasasemi-rigldorfl«xible8hafl2endlngaldlstaltip3andbeglnnlng 

at proximal end 5. The diameter off calheterl may be smaH enough to aBow ft to be 
inserted down the shaft of a known urethroscope, proctoscope or resectoscope. 
Altematively, catheter 1 may be much larger without departing from the scope of the 
invention; and. thus be inserted directiy Into the rectum or urethra. 

30 Needle control cable 9 extends from proxInKd end 5 and connate the needle 

system to an externa! needle actuaBon and control means 8. In practice, the 
configuration of needle control cable 9 wrtH vary depending on the particular 
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embodiment of the invention used. These variations will be apparent to persons skilled 
in the art based on the description of the alternative embocfiments below. 

In addition to needle actuation and control means 8, one or more of the 
follo^ng devices are used to assist in positioning and operating the invention: laser 
5 energy source 11, sudton-irrigaftion device 12, themio-monitoring device 13, and 
fiberoptic visualization apparatus 14. These devices cooperate with catheter 1 through 
multi-device intolace 10. The operation and function of Mch of these known devrices 
should be understood by those skilled in the art. The cooperation of each device with 
the presort invention will t>e better understood after the various components of the 

10 present invention have t>een described in greater detail l^elow. 

RG. 2 illustrates one prefenBd embodiment of the needle system and distal tip 
3 of the present invention. Distal tip 3 is secured to the distal end 4 of catheter shaft 
2. Needle 15 lies in needle lumen 16 within shaft 2. A long, spinal-type needle vwth 
sufficient flexibility to follow the urethral or rectal passageway is shown. Any similar 

15 long, fine needle may be used. Needle director channel 17 is provided in distal tip 3, 
in communication with needle lumen 16. Erector channel 17 opens on the periph^ 
of distal tip 3, through needle outlet 18. 

When catheter 1 has been placed within the urethra or rectum, wtth distal tip 3 
adjacent to the prostate, needle 15 may be advanced by actuation and control means 

20 8. in practice, various actuation means are possible. A person of ordinary ddll in the 
art will recognize hydraulic, spring loaded, mechanical translational or rotalionai cable, 
shape memory alloy, or electroHfnagnetic mechanisms as useful for this purpose. When 
advanced, needle 1 5 extends from lumen 1 6 into director channel 1 7 and is thus cunred 
outward, toward the urethral or rectal wail and into the prostate. 

25 The position of catheter 1 and extension of needle 15 may be obsenred using 

various visualization means such as fluoroscopy, magnetic resonance spectroscopy, 
proctoscopy, urethroscopy, transrectal ultrasound, and transurethral ultrasound. 
Specific targeting of certain types of small lemons In the prostate (i.e., prostate cancer) 
will require the use of interstitial guidance such iss ultrasound, MR! or fluoroscopy. 

30 More massive benign conditions, such as BPI-i, may not require such guidance. 

To maintain the position of the catheter and dilate the urethra or rectum 
(compress the prostate) while needle 15 Is entering the prostate, one or more balloons 
may be used. In the embodiment shown in FIG. 2, shaft balloon 20 and tip balloon 19 
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are used for these purposes. An inBaHon substance such as saline or air is delivered 
through lumens 22 and 21 , respectively. By pressing againslthe passagswaay wall, the 
bsfloons fixthe cathelerto provide a firm base for supporting the needle as K punctures 
and Alters the prostate. 
5 Additionally, the effectiveness of the laser energy defivery can be Increased by 

resWcdng blood flow to the tissue ceils to be necrosed. For example, effiBCtiva laser 
hyperthemila requires that the temperature of the target cells be raised to a minimum 
of about 42.SOC and maintained at that femperatut© for a spedHed period of thne. 
Blood supply to the diseased target cells acts as a heat sink thai absorbs thermal 

10 energy and prwents those cells from being heated suffidenUy. the heat sink eflect 
prevents the target cefls from reaching the desired temperature without raising the 
temperature of surrounding nonnal tissue ceUs high enough to cause damage. The 
dnation banoon(s) press against the prostate to restdd bteod ftow to the target ceUs 
and reduce the unwanted heat sink effi^l 

15 The details of needle 15 are best seen In 

R(5 3. Rber optic element 23 is sOdeably received In iumen 32 In the needle, in a 
preferred embodiment, fiber opBc element 23 is simply a bare opBcai fiber. 
Modifications such as dadding and shaped ends may be used {sea FIQ. 8). One or 
morethemio-measuring devices are attached to elemenl23tomonilorthelBmperBlure 

20 at the energy delivery location. I^>r this purpose two thermocoupies 24 are shown in 
FIG. 3. Fiber optic thenno4neasuring devtoes also may be used. The leads for 
thermocouples 24 are attached to fiber opfic element 23 and He within lumen 32. 
Lumen ^ also may be used for aspiration or irrigation. 

HG. 7 HlusJrates a possible attamative embodiment for needle 15. Instead of 

25 being fonned as a single plece» the needle shown In Ra 7 has a sharpened needle 
tip 34 joined to a flejdble needle shaft 33 by iolnt 35. Tip 34 is made of medical grade 
stainless steel and sharpened to a laar-flke edge. Shaft 33, as are aH other 
components, is made of standard bto-compatlble plastic which may be selected by 
those of ordinary stall in the art Again, central lumen 32 is provided within the needle 

30 to carry the fiber optic element and allow for 8S{^on or brigation. 

RG. 4 iflustrates an altemativaembodiment of the present invenlteh wherein the 

dflaKon and fixation means is formed as a single baltoon 19a surrounding distal tip 3 
and proximal end 4 of catheter shaft 2. i^teedie outlels 18 are provided in baltoon 19a 



to allowtho nmdies to pass from dinsetor channds 17 into the prostate. Balloon 19a 
is iniiatad by one or more fluid iumms 21 . This configuroUon concentrotes the blood 
restricting and supporting effects of balloon 19a around the point of <^Ttry of the 
needles into the prostate. 
5 I^stal tip 3, shovtfn in RG. 1 , is provided tftflth a single n^ie director channel 

17 for a single needle, it will be readily appredsited that multipie ne^^jles may be 
utilised, the number being restricted only by the diameter of catheter 1 . RGS. 5 
and 6 illustrate an alternative embodim*^ of a distal tip 3a having five dln^tor channels 
17 to accommodate five separate ne<^les. The five separate director channels 17 
1 0 altematively may communicate with a single large lumen in catheter shaft 2 or director 
channels 17 may individually commurticate vrith five separate ne^le lumens proved 
In catheter shaft 2. 

Refemng to RGS. 8 and 9, a steerabie needle according to the present invention 
may be described. In tMs errtbodiment, a needle steering fiber 39 is prodded virithin 

1 5 lumen 32. Steering fiber 39 odts the needle through opening 40 near the needle tip. 
Steering fiber 39 is fixed to the needle adjacent the sharpened tip at join^ Tension 
induced In steering fiber 39 causes the needle to bend due to the eccentric positioning 
of the steering fiber wHhin lumen 32. This bmding aBows the surgeon to steer the 
needle to the precise spot v»here hyperthemnia is reqidred, after the needle has 

20 punctured and entered the prostate. 

RG. 8 also illustrates a possible mbodlment of fiber optic element 23. As 
shown in RG. 8, optical fiber 36 is provided virith cladding 38 and spherical end 37 In 
order to dissipate the laser energy over a \itdder angle at the point of deTivery. Ciadcfing 
38 is standard, commmialiy available optical cladding. 

25 RG. 10 shoijis a further alternative embodlmmt of the cath(ster distal tip 3 

according to the invention. In this embodimmt, needle 15 is advanced forward by 
manipulation of cable 25, attached at the proidmal end of needle 15. The correct 
movement of needle 15 is ensured by bearing 26, which moves with needle 15 and 
rides smoothly In track 27. Needle port 1 8a may have a brsakthrough covering or may 

30 be exposed as shown. 

In order to finally posifion needle 15, catdi 28 is rstrscted by cable 31 and 
bearing 26 is pushed past the catch. Cable 31 Is then released and compression 
spring 29 causes catch 28 to hold needle 15 in place due to its biasing action around 
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phfot 30. Thus, catch 28 adds both directional assistance and provides redstance to 
maintain needle 15 fn position. The needle may be definitively locked in position by 
loddng cable 31, Spring 29 may be a plastic or metal spring. 

Attached at the base of needle 15 is ait aspiration/irrigation lumen 32 which 
5 ailovtfs the needle to introduce the fiber optic element 23 (with thermocouples 24y and 
act as an irrigation or suction vetilde. 

The overall operation of the present invention may be explained by referenoe to 
RG.11. Calh^ lis inserted into the urettira 42 (or rectum) and placed adjacent to 
the area of the prostate 43 where delivery of laser energy is desired. Shaft balloon 20 

10 and tip balloon 19 (inflated at 19^ are inflated as required to secure the position of 
calhelerl and compress the prostate. As shown in RG. 11, catheter 1 employs distal 
tip 3a (ns. Si and needles 15 are fanned in two parts as shown in HG. 7. 

HG. 11 shows the pres«it invention at two different stages of operation. Inthe 
top half of HG. 11, needle IB" has Just been extendedto puncture the urethral wall and 

15 enter the prostate 43. As needle 15'fe moved into the prostate, it cartes vwlft ft fiber 
optic elemental, with thennocoupfes 24 attached. Once the needle 16? has moved to 
the desired location In the prostate, the needle may be either w»hdiw«ii leawing the 
fiberoptic element 23" in place, or remain in position to act as a IrtgaBon or suction 
vehicle. If vaporization is to be employed, aspiration through the needle is necessary 

20 to remove gasses produced. Control and actuation means 8 Is used to control the 
position of the fiber optic elements wnth respect to the needles and to control the 
position of both with respect to the cattteter. If necessary. IrtgaBon or aspiration may 
be conducted through needle lumen 16, director channel 17and needle outtel 18 which 
opens into tiie urettva 42 (or rectum). Aspiration or irtgation for both the needle and 

25 the catheter Is provided by suction-irrigation device 12. 

As shown in the bottom half of Ha 11, needle 15* has been withdrawn into 
needle lumen 16, leaving fiber optic element 23' In place In the prostate 43. In this 
embodiment, fiber optic element 23" comprfees optical fiber 36 surrounded by cladding 
38. Optical fiber 36 has a plaiii end, and thennocouples 24 are mounted In cladding 

30 38. Laser energy is provided to the fiber optic elements from laser eneigy source 11 
by known means. Thennocouples 24 are connected to themio-monltorfcig device 13. 
which monitor the temperature of tiie area being treated in order to precisely control 
the energy delivery. 
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Afler the defivery of las^ energy is complete, the fb&r optic elements may be 
repositioned by further eodension of the assodaled needles or by withdrawing the 
elements and repositioning catheter 1 . AHenmttvely , if a steerabie needle is used (such 
as shown in RG. 8), the nestle may be significantly repositioned without moving 
5 cattieter 1 . After energy delivery is complete, ail needles and fit>er optic eiemerrts are 
withdrawn and catheter 1 is completely withdrawn from the body. 

The structure of the present invention also promotes reoov^ for the patient 
after the procedure is complete. Due to deep ablation of the tissue and the mode of 
delivery, only small needle-size puncture holes remain in the urethra. These will lieal 
10 quiddy, leaving the remaining deep necrotic tissue to siuff and be absorbed 
subepithelially. Any liquefied or vaporized materials may be suctioned while the 
needles are stiii in place. No drainage catheter is needed postoperativeiy and the 
procedure may be done on a one day surgery basis. 
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CLAIMS 

1. Apparatus for laser energy delivery to an organ adjacent to a body 
passageway, chaFacterized by: 

Bifbet opHc element having a distal end for delivering laser Bght to an area of 
5 the organ to be treated; 

hollow needle means for puncturing the passageway wall and organ and for 
carrying the fiber optic el«nent through the puncture to the area of the organ to be 
treated, said fiber optic element siidably disposed vrithin said needle meai^ allowing 
relative axial movement between said element and needle means, srfd ne^le mrans 
1 0 being retractable separate from said element to expose the dtetal end of the fiber optic 
dement to the area to be treated; and 

catheter means for delivering said optical fiber optic element in^de said needle 
means, to a position in the passageway adjacent to ttie organ to be treated. 

2. Apparatus according to daim t, whmih ^d catheter means is 
15 characterized by: 

a tubular t>ody having a distal end and a proximal end and defining a 
needle lumen for slid^ty receiving said needle means and 

means for dir^ng sdd needle means mto the organ, inducfing a 
channel communicating vwth the needle lumen and opening to the body passageway; 
20 and 

suction-lmgation means communicating with said needle lumen for 
altemately aspirating and inigating the passageway around the puncture » desired. 

3. Apparatus according to daim 1 , wherein 

said needle means Indudes at least one tubular shaft neecfle having a 
25 sharpened distal end for puncturing the passageway waD and organ; 

said tubular shaft needle defines a lumen for sIMeably receiving the fber 

optic element; and 

S8dd lumen communicates with suction-irrigatfon means for altemately 
aspirating and im'gating the area of energy delivery as desired. 
30 4, Apparatus according to daim 3, wherein sfidd tubular shaft needle is 

characterized by a metal, sharpened needle tip join«i to a flexible shafL 

5. Apparatus according to daim 3, wherdn said needle is individually 
steerable. 
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6. Apparatus according to daim 5, wherein said needle includm: 

a peripheral opening defined by the tubular shaft spaced proximally from 
the distal end of the needle; and 

a stewing fiber racdved in said needle lumen, and exiting said needle 
5 lumen through said peripheral opening, with said fiber being Joined to the needle 
adjacent to the sharpened distal end, whereby the needle may be bent and steered by 
inducing tension in said steering fiber. 

7. Apparatus according to daim 1 , wherein: 

said needle means indudes a plurality of indivddual tubular shaft needle, 
10 each needle having a sharpened distal end for puncturing the passageway wall and 
organ, and each needle defines a lumen for slideabiy receiving a fiber opUc dmient; 
and 

said catheter means is characterized by: 

a tutHJlar body having a proximal end and a distal end and defirring a 
15 plurality of needle iumons equal in numl^er to the number of said piuraRty of 

needles, i^ one needle dideably received in eadi needle lumen, 

a cyHndricd cHstal tip attached the distal end of the tubular body, sdd 
distal tip having a plurdity of cunred channds equd bi number to the numtier 
of needle lumens, each ounred channd communicating with one needle lumen 
20 at the distd end of the tubular t>ody and opening at needle outlets along the 

periphery of the distd tip to provide means for dfarecting sdd needles into the 
organ, and 

means for temporarily fixing the tubular body and distd tip in the 
passageway rdalive to the passageway wdl. 
25 8. Apparatus according to daim 7, wherdn sdd fixation means is 

characterized by: 

a first inflatatrie dilation bdloon drcumferentidiy sunrounding the tubular 
body, disposed proximdiy relative to tiie needle outtets in the distd tip; 

an inflation lumen pro\rided in sdd tubular body communicating \mtii sdd 

30 first bdloon; 

a second inflatable dilation bdloon disposed at the distd end of the 

distd tip; and 



wo 92/10142 



PCrA691/08388 



-14- 

an inflation lumen providai in said tubular body and extending through 
sedd distal tip in communication with the second balloon. 

9. Apparatus acconfing to claim 7, wh«^ said fixation means is 

characterized by: 

5 an inflatable dilation balloon surrounding the distal tip and a distal portion 

of the tubular body, said balloon having a number of needle passageways equal to the 
number of needles, each needle passageway b^ng aligned with and communicating 
virith one of the needle outlets; and 

an Inflation lumen defined by the tubular body and communicating with 

10 the balloon. 

10. Apparatus according to daim 1, wherein ssdd fiber opBc element is 
characterized by an optical fiber surrounded by optical dadding with a thermo- 
measuring device provided coaxlally with said optical fiber. 

11. Apparatus aceoniing to claim 10, wherein said optical fib«r has a 

15 spherical distal end. 

12. Appaiatusaccordmgtodaiml.wherdnsaldflberopllcaiemenloonstets 

of a bare optical fiber vnth at least one thermo-measuiing device provided thereon. 

13. Apparatus according to daim 12, wher^ said optical liber has a 
spherical distal end. 

20 14. Apparatus accord'mg to daim 1, further comprising means for actuating 

and controlling said needle means to move said needle means between afirst poslBon, 
sheathed within said caBieter means, and a second position, eotfending out of said 
catiieter means and into the organ to be treated, said aduaUon and control means 
being capable of moving said needle means between said first and second positions 

25 both independent of said fiber optic dement and in conjunction witti said fiber optic 
element, whereby said fiber optic element may be selectively positioned and 
repositioned in said organ by mechanlcaBy puncturing said organ as lequirBd. 

15. The apparatus of daim 14 wherein tite needles are actuated by means 
selected from the group consisting of hydraulic, spring loaded, mechanical tarwlational 

30 cable, mechanical rotational cable, eledromagnetic, and shape memory aBoy. 

16. Apparatus according to daim 1 , wherein: 
said hollow needle means is diaraclerized by: 
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a rigid distal needle portion having a proximal end and a sharpened 
distal end, said rigid portion defining a hollow passage for said fiber optic 
elemmt, 

a bearing mounted on said rigid needle portion, 
5 a flexible control and actuation cable attached to the proximal end of the 

rigid portion, and 

structure defining a lumen attached to the proximal end of the rigid 
portion, said lumen communicating with the hollow passage, slidably carrying 
scdd fiber optic element and providing means for aspirating and irrigating the 
10 area of enoigy delivery; and 

said catheter means is characterized by: 

a tubular body defining a needle lumen slidMt>ly receiving said actuation 
cable and lumen structure, 

a cylindrical distal tip Joined to the tubular body, said tip defining an 
16 internal channel communicating with said neecfle lumen and opening via a 

needle outlet on the periphery of the distal tip, 

trade means for receiving and guiding saJd t>earing in scdd distal tip, said 
track means configured to guide the sharpened distal end of said rigid needle 
portion out of said needle outlet when scdd control and aetuaUon cable is moved 
20 distally, and 

means for selectively locking said rigid needle portion in a position 
extending out of said needle outlet 

17. Apparatus according to daim 16, wherdn the rigki needle portion is 
stainless steel and the sharpened distal end has a razor-sharp edge. 
25 18. Apparatus for laser energy delivery to an organ adjacent to a body 

passageway, characterized by: 

at least one fiber opHc element having a distal end for delivering laser 
light from a laser energy source to an area of the organ to t>e treated; 

at least one tubular shaft needle hanring a sharpened distal «id for 
30 mechanically puncturing the passageway wall and organ and for carrying said 

at least one fiber optic element tivough the puncture to the area to be treated, 
wherein said needle defines a lumen slideabiy receiving said at least one fiber 
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optic dement for relative axial movement between said element and said 
needle; 

cafh^r means for delivering said at least one needle and fiber optic 
element to a position in tlie passageway adjacent to ttie organ to be treated, 
5 saldcalhetermeansbeingcharaclerizedbyatubularlybodyhaving adistalend 

and deflrfng at least one needle lumai receiving said at least one needie. said 
catheter means further comprising means for directing seJd at least one needie 
into the organ inducBng at least one channel communicating vwth said at least 
one needle lumen and opening on the periphery of the tubular body; 

10 means for incfividuaily actuating and controlling said at least one neecfle 

to move said needle between a first position, sheathed within said at least one 
needle himen. and a second position extending out of said catheter means 
tubular body and into the organ to be treated, said actuation and control means 
being capable of moving said at least one needle between said first and second 

15 positions, both independent of said at least one fiber opHc element received in 

8£ud needle, and in conjunction with said fiber opflc element, whereby said at 
least one fiber optic element and said at least one needle may be setecHveiy 
podtioned in said organ; and 

means for temporanTy fixing said tubular body and distal tip In said 

20 passage way to provide support for said at least one needle when puncturing 

the passageway wall and organ. 

19, Apparatus according to claim 18, wherein said lumen defined by sdd at 
least one needle communicates with suction-irrigation means for dtemately aspirating 
and irrigating the laser treated area as desired. 
25 20. Apparatus according to daim 1 8, wherein said at least one neecfle lumen 

in the catheter tubular body communicates with sudionirrigaBon means for altenalely 
aspiraBng and irrigating the passageway wall adjacent to the puncture. 

21. Apparatus according to daim 18, w^erdn said fixation means Is 
characterized by: 

30 a first inflatable dilation balloon drcumferentially sunoundinglhe tubular 

body, disposed proximally relative to said at least one channel opening in the 
tubular body; 
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an inflation lumen provided in said tubular body communicating with said 
first balloon; 

a second inflatable dilation balloon disposed at the distal md of the 
tubular body; and 

5 an inflation lumen provided in said tubular body in communication with 

the second balloon. 

22. Apparatus according to daim 18, whweln said fixation means is 
characterized by: 

a dilation balloon sunounding the distal end of the tubular body, said 
1 0 balloon having at least one needle passageway aligned virtth and communicating 

with said at least one channel opening of the directing means; and 

an inflation lumen defined by the tubular t>ody and communicating with 
the balloon. 

23. Apparatus according to daim 18, comprising five fiber opUc elements, 
15 five tubular shaft needles, five needle lumens and five director means channels. 

24. Apparatus according to daim 18, comprising five ftoBr optic dements 
and five tutMJlar needles received in a single needle lumen communicating with five 
director means channels for IndMdudiy recdving each of sdd needles. 

25. A catheter device for laser energy ddivery to the prostate by insertion 
20 into the urethra or rectum, characterized by: 

at least one fiber optic dement for ddivering laser light from a toser 
energy source to the area of the prostate to l>e treated; 

at least one hollow needle defining a lumen recdving sdd at least one 
fiber optic dement, the number of needles equdling the number of fiber opUc 
25 dements, said at least one needle having a sharpened dstd end for 

mechanically puncturing the urethra or rectum and entering the prostate to carry 
sdd at least one fib^* optic demmt recdved In sdd needle to an area to be 
treated, sdd fiber optic dement bdng siidably disposed within sdd needle 
diowing rdative and movment between sdd dement and needle, sdd needle 
30 bdng retractable separately fiiom sdd element; 

a fiexible catheter shaft for insertion Into the urethra or rectum, sdd shaft 
having a distd end and a proximd end and defining at least one needle lumen 
for slideably receiving sdd at least one needle; 
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a cylindrical distal tip attached to the distal end of the catheter shaft, said 
tip having means for directing said at least one needle out of the catheter In an 
oblique direction with respect to sdd cfistal tip, whereby s£ud ai least one needle 
may be guided into the prostate, s£dd directing means indudihg a channel In 
5 said tip communicating with said at least one needle lumen for passage of said 

at least one needle, said channel opening along the periphery of the distal tip; 

means for actuating and controlling said at iMst one needle to move 
said at least one needle between a first position, sheathed within said catheter 
shall and distal tip, and a second position, extending out of said distal tip and 
10 into the prostate, said actuation and control means being rapable of moving 

said at least one needle between said first and second positions, botii 
independOTt of said fiber optic element and in conjunction wifli said fiber optic 
element, whereby said fiber optic element may be selectively positioned and 
repositioned in the prostate by furtiier mechanically puncturing the prostate as 

15 required; 

means for temporarily fixing said catheter In the uretiira or rwtum to 
provide support for said needle when entering the prostate, «ald means 
comprising an inflatable dilation balloon sun-oundlng at least a portion of tiie 
distal end of the cattieter shaft, wltti a lumen defined by tiie catheter shaft for 
20 supplying an inflation fluid to the t>alloon; and 

suction-imgation means, communicating witti the liimen defined by said 
at least one needle and wHh the needle lumen defined by the catheter shaft, for 
alternately aspirating and Inigating the area treated by the laser and an area 
acQacent to the puncture in the urethra or rectum. 
25 26. A mettiod for laser energy delivery to an organ adjacent to a body 

passageway, characterized by the steps of: 

Inserting into the passageway an apparatus including a catheter 
incorporsfing laser energy transmitting means, characterized by at least one 
fiber optic element earned witfiin said catheter inside at least one moveable 
30 hollow needle, for transmitting laser energy to prostatic tissue; 

positioning ttie cattieter such ttiat a tip thereof is approximately adjacent 
to the organ to be treated; 
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depioying said at least one moveable hollow needle housed in the 
catheto- and canying said laser energy transmitting means such that said at 
leaA one needle mechanically punctures the passageway wall and penetrates 
into the organ to bring said laser energy transnrritting means into contact with 
5 the area to receive energy deliven 

selectively positioning said at least one hollow needle between a liilly 
extended position and a position fully withdrawn into said catheter, while leaving 
said transmitBng means fiber optic element in the organ; 

energizing the laser energy transmitting means; 
10 directing laser energy onto the recdvlng area; 

aspirating and Inigating through said at least one hollow needle as 
required to remove tissue, liquids and vapor in the area of the organ receivmg 
energy deBvery; 

termirmting energization of the laser energy transmitting means after the 
1 5 desired energy delivery Is achieved; 

retracting said transmitting means from the prostatic tissue into the 
catheter; and 

witlidrawing the catheter. 
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